Purified hum an plasm a fibronectin has been shown to agglutinate protease-treated red cells [Vuento, Hoppe-Seyler's Z. Physiol. Chem. 360, 1327-1333, (1979)]. The present report shows that the activity is inhibited by low concentrations o f lectins and by macrom olecular serum factors. Chemical m odification of carboxyl groups of fibronectin strongly inhibited the activity, but modification of am ino groups or guanidinium groups had little effect on the activity. The results suggest that fibronectin receptors on erythrocyte surface are carbohydrate-containing molecules. Humoral m acrom olecular factors may control the interaction of fibronectin with cell surfaces. Chemical m odification studies indicate that the parts of the fibronectin molecule responsible for the hem agglutinin activity are different from those mediating the binding of fibronectin to collagen.
Introduction
Fibronectins are large m olecular weight glyco proteins which mediate adhesion o f cells to each other and to various substrata, especially to collagen (ref. [1, 2] ). These proteins have been isolated from in vz/ro-cultured fibroblasts and from blood plasma. Fibronectins from both sources m ediate cellular adhesion, although the plasm a form o f the protein may be slightly less active [3] . Both cellular and plasma fibronectins agglutinate sensitized erythro cytes [3 -5 ] . This hem agglutination reaction pro vides a convenient model system for studies on the interaction o f fibronectin with cell surfaces. The m olecules on cell surface which interact with fibronectin have not been identified. In the present report we show that lectins and macromolecular serum factor(s) inhibit the hem agglutination. Data is also given on the effect o f chem ical m odification on the hem agglutinating activity o f fibronectin.
Materials and Methods

P urification o f fibronectin
Fibronectin was purified from human blood plasma by affinity chrom atography m ethods de scribed earlier [6 ] . Fibronectin was labeled with 125I by the Chloramine T-m ethod [7] using m odifica tions described earlier [8 ] . [11] . After an incubation tim e o f 1 h, the reagents were removed as above.
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G el chrom atography
Gel chromatography experiments were carried out on columns o f Sepharose 4 B (Pharmacia, Uppsala, Sweden, 1 .5 x 7 0 cm) or Sephacryl S 300 (Pharmacia, 0.9 x 96 cm), equilibrated with 50 m M Tris-HCl, pH 7.5/0.05% (w /v) sodium dodecylsulfate or with 10 m M Tris-HCl, pH 7.5/0.9% N aC l, re spectively. The void volum es were determined with Blue dextran (Pharmacia).
H em agglutination assay
The hem agglutination assay was carried out on plastic microtiter plates using trypsinized rabbit erythrocytes [4] . The erythrocytes were used as a 1% Fig. 3) . This indicated a forma tion o f high molecular w eight com plexes.
The effect o f chemical modification on the hemagglutination activity o f fibronectin
The results from experiments em ploying chem ical m odification o f fibronectin are shown in Table II . Succinylation o f am ino groups had only a slight effect. Treatment o f fibronectin with the arginyl reagents 2,3-butanedione and phenylglyoxal reduced the activity to som e extent. The activity was strongly reduced by a m odification o f carboxyl groups (Table II) .
Discussion
We have shown that the hemagglutinating activity o f fibronectin can be inhibited by low concentra tions o f specific lectins (Table I) . Since Lotus tetragonolobus lectin and Soybean agglutinin are known to bind to carbohydrate structures containing lfucose [13] or N-acetylgalactosamine [14] , respective ly, our results suggest that carbohydrate groups may play a role in the fibronectin-induced hem aggluti nation. Because fibronectin contains no fucose nor galactosamine [15] , it is unlikely that the observed effect o f lectins could be due to a binding o f the lectins to fibronectin. It appears that the lectins bind to some carbohydrate-containing structures on the erythrocyte membrane, and prevent the interaction o f these molecules with fibronectin, thus inhibiting the hemagglutination. It has been recently reported that ricin similarly inhibits fibronectin-m ediated adhesion o f fibroblasts [16] . Thus it seem s that carbohydrate-containing structures are generally im portant in fibronectin-cell surface interactions.
The molecules on red cell membrane which bind fibronectin remain to be identified. In the present experiments an interaction o f membrane components solubilized in sodium dodecylsulfate was dem on strated (Fig. 3). From Fig. 3 , a form ation o f largemolecular weight com plexes between fibronectin and the receptor(s) is evident. This suggests that the receptors are relatively large m olecules.
'Sera from various species inhibited the hem ag glutination. The inhibitory activity o f rabbit sera was heat-labile, and resided in a macromolecular fraction, as shown by gel chromatography experi ments (Fig. 2) . The elution position o f the factor suggests a molecular weight larger than that o f albumin. However, the exact molecular w eight o f the factor remains to be determined.
These results raise the possibility that the interac tion o f fibronectin with cell surfaces could be regulated by macromolecular humoral factors. Fur ther work to characterize the inhibitory factors o f serum is in progress.
Chemical m odification experiments were carried out in order to identify chem ical groups o f fibro nectin essential for the hemagglutinating activity. The results indicate (Table II) 
